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The third millennium major challenge of our planet in the field of energy is the orientation towards renewable 
energy RES systems under the conditions of sustainable energy development that will provide the population with the 
energy they need without altering the planet's major ecosystem. Biomass in the form of wood was, and will remain, a fuel 
material that remains deep in people's consciousness as a material that can provide the population's demand for heat at a 
discounted price. Biomass has played and plays an important role in providing heat to the entire planet.This research 
addresses a topical theme in the field of renewable energy production, assessing the energy potential of biomass, 
identifying the main biomass sources in our country and presenting a successful model of heat supply system by using 
biomass in Romania. 
 





Biomass is a renewable energy source, as it 
grows year by year, is widespread in the world and 
has low costs compared to fossil fuels. Biomass is 
one of the forms of renewable sources that can be 
converted into solid, liquid and gaseous energy fuel, 
which can generate both heat energy through its 
combustion and electricity through conversion 
processes [6, 9]. Biomass is defined by a broad term 
given to all forms of organic matter that can be used 
in the energy production process and is matter that 
can be collected from the environment and 
transformed into energy by means of conversion 









Biomass participates in the carbon cycle in 
nature, by using CO2 (carbon dioxide).  
Carbon dioxide participates in both 
photosynthesis processes during growth, but is also 
the component that causes a complete burning during 
combustion of wood [1].  
Through the elementary processes that occur 
during photosynthesis, about 1% of the energy 
received from the Sun is transformed into chemical 
energy by plants during growth. Solar energy 
absorbed by biomass makes up the chemical structure 
of biomass components [3, 7]. 
Biomass from residues and waste includes 
residues from plants and animals.  
These are agricultural residues, such as straw, 
fruit and vegetable shells, forestry residues and 
wastes, such as leaf litter, cooking residues, food 
waste, and the organic component of solid mini-
waste. Energy from these wastes can be produced, 
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because globally, several billion tons of biomass are 
contained in them [5]. 
Waste from urban and industrial sources is an 
attractive source of biomass (especially if we think of 
the organic fraction, called the biogenic fraction), 
because the material has already been collected and 
can be purchased at a negative price, the generators 
will pay to get rid of waste [2].  
Based on the concept of “waste management 
hierarchy”, in order to re-use the biogenic fraction of 
municipal and industrial waste, bioenergy from 
biomass can be produced through an anaerobic 
digestion process.  
Special mention must be made of the use of 
waste cooking oil for the production of biofuel. The 
production of biodiesel from used cooking oil to 
partially replace oil is a solution for two problems 
simultaneously: that of protecting the environment 
and the energy crisis [2]. 
The aim of the present study is to analyze the 
technological process of heat supply through the use 
of biomass at the Huedin Power Plant. 
 
2. Material and Method  
 
To achieve the proposed purpose we analyzed 
the technological process of heat supply by using 
biomass at the Huedin Power Plant. 
The applied research methodology includes a 
bibliographic study on the technologies of heat 
supply - classical and by using renewable sources, the 
European legislation in the field of thermal energy 
supply, the biomass sources and the analysis of the 
statistics regarding the use of biomass-based thermal 
plants at European level. in Romania too. 
In order to analyze the Huedin thermal power 
station, several working visits were made to this 
objective, during which I had the opportunity to 
analyze the technological process of heat supply 
through biomass. 
 
3. Results and Discussions  
 
Paulownia Company GreenE International 
SRL took over the public district heating service of 
Huedin city, Cluj County, on 01.02.2015, through a 
contract for the transfer of public services, for a 
period of 20 years, with the possibility for both 
parties to request an extension by mutual agreement. 
The award of the contract followed the public tender 
procedures.  
The old district heating system has been 
refurbished, by installing a 4 MW sawmill boiler, 
while a new boiler that the company has planned, will 
consist of a 1.4 MW cogeneration power plant 
(thermal agent) and 1 MW (electric), using high 
efficiency gasification technology. 
The biomass required for the existing plant 
(sawdust) is delivered by companies active in the 
wood industry, from areas within a radius of 3 to 30 
km. The biomass supply contract is valid for a period 
of 3 years.  
There are two storage facilities: a larger one, 
which is used during the winter, and a smaller one, 
suitable for the production needs of the summer. The 
capacity of both storage facilities corresponds to a 
load capacity equivalent to the biomass requirement 










Figure 1. Facilities for biomass storage (original) 
 
The ash resulting from the combustion process 
is removed by the local sanitation company. The 
price of biomass is directly dependent on the 
competition in the wood industry sector and on the 
legislation regarding logging. In order to prevent the 
situation of insufficient biomass demand, the 
company has signed contracts with several 
companies (which, in fact, have provided a double 
amount compared to what is currently required). In 
the near future, in order to reduce risks and reduce 
costs, the company has already implemented an 
energy crop plantation (paulownia).  
Of the available area of 130 ha, 15 ha have 
already been planted. The Huedin power station 
serves 350 users. The Huedin power station has a 
capacity of 4 MWH and the maximum boiler 
temperature up to 100 ° C. 
Generally speaking, a typical thermal power 
station with scale grill, which uses as fuel the wood 
chips comprises a combustion gas condenser (Fig. 2). 
The condenser recovers the energy evaporated from 
the water during the combustion process. The size of 
such a plant is typically 3-6 MW. 
Huedin thermal power station is composed of: 
supply container (Fig. 3), boiler, 4 snails troughs 
(Fig. 4), fans, grill, filter. 
198 pipes are implemented in the boiler 
through which the smoke passes (burnt gas), the 
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diameter of the pipe is Ø 70 mm, and the thickness of 
the pipe wall is 3.6 mm. 
Biomass is loaded into the feed container using 
specific machinery: ifron, bulldozer (bucket). The 
feed container has at the bottom 2 rows of racks 
operated by a hydraulic pump (Fig. 4.5), the order 


























Figura 3. Feeding container, Water jug 
 
Biomass is loaded into the feed container using 
specific machinery: ifron, bulldozer (bucket). The 
feed container has at the bottom 2 rows of rockets 
operated by a hydraulic pump (Fig. 4), the order 
being made with the help of photo-cells with the 
optical barrier. 
The biomass reaches the boiler through snails 
(4 in number). At the base of the boiler are 5 fans, 3 
primary and 2 secondary, which helps to burn the 
most complete and efficient biomass. 
A complete and efficient combustion process 
is a prerequisite for using biomass as 
environmentally friendly fuel. In order to ensure a 
high rate of energy efficiency and to avoid the 
formation of harmful compounds for the 
environment, such as unburned gas or fine coal 
particles, complete fuel incineration is required.  
A proper mixture of biomass and combustion 
air, more precisely the oxygen in the combustion air, 
is required.  
The ratio of the actual combustion air to the 
theoretically necessary combustion air - the so-called 
Lambda - is 1.4. In other words, 40% more 
combustion air is required than the required 
stoichiometric rate of fuel - which theoretically 
nsures complete incineration. 
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Figura 4. Rocket driven by a hydraulic pump 
 
Ash handling systems transport the ash from 
the grill and filters to a container. Wet and dry 
systems are used. The ash must be stored or used as 
a fertilizer - depending on the content of heavy metals 
or other prohibited or unwanted components.  
The use and disposal of ash will be made in 
accordance with the national legislation in force. At 
the base of the boiler there is also a hydraulically 
operated cast iron grill that pushes the biomass out of 
focus and the ash out. The result of the combustion is 
automatically discharged into an outer container. 
By burning the biomass, gases with high 
temperatures between 750 °C and 1100 °C are 
obtained, which are exhausted (evacuation process) 
through the boiler pipes. The pipes transport heat to 
water, the water is heated to the set temperature (up 
to 1000 °C). The burned gas continues its way to the 
multicyclone, where it is separated by the large 
particles up to 60%, after which it enters the filter, it 
is filtered and it is discharged on the chimney, hot air. 
 
4. Conclusions  
 
Paulownia Company GreenE International 
SRL took over the public district heating service of 
Huedin city, Cluj County, on 01.02.2015, through a 
contract for the transfer of public services, for a 
period of 20 years, with the possibility for both 
parties to request an extension by mutual agreement. 
The Huedin power plant has a capacity of 4 MW and 
uses as source of biomass - sawdust.  
The required biomass is delivered by 
companies active in the wood industry, from areas 
within a radius of 3 to 30 km. The ash resulting from 
the combustion process is removed by the local 
sanitation company. The price of biomass is directly 
dependent on the competition in the wood industry 
sector and on the legislation regarding logging. 
Huedin thermal power station serves 350 users: City 
Hall, Court, Polyclinic, Octavian Goga High School, 
General School 1-8 classes, Gymnasium, Culture 
House, Orthodox Parish, Greek Catholic Parish and 
approx. 45 commercial spaces. 
The main difficulties encountered during the 
development of the project concerned the 
inconsistent legislation and national energy strategies 
as well as the lack of financing options for this type 
of investment (it was quite difficult to find someone 
to invest in this project). 
At present, all the states of the world are 
channeling their investments in the production of 
energy from alternative sources (SRE), which, 
according to the forecasts made, is estimated to reach 
20% of the total energy used at European level by 
2020. The high potential for energy production is 
held by biomass (47%), followed by hydro (45%), at 
European level. According to the statistical data 
presented by ANRE representatives, at national level 
only 0.34% of electricity and 46% of thermal energy 
come from renewable energy sources.  
Given that Romania has a potential of 60% in 
the production of energy from existing biomass 
sources, it is necessary to reorient the technologies of 
heat supply to the ecological technologies that use as 
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